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Jnveation lb. 



Another method of pump rccundsntv iS w have two optical pumps thai nr^ combined 
through a passive optical combiner anc th^ combined output be split and used to pwnp 
two separate optical amplifiers on two separate fiber pairs. 

Referring tn Figure 2, itcan be seen that upon me failure of any single pump laser the 
remaining pump User th&t it is bcin.5 cuiabincd with will increase its output power u> 
make up for the k>i$ of the itfst pump, if two pusip laser? fax! thiit arc woeiateci v,-£th 
fibers carrying traffic m the same dirsctbri, then the iibility to carry traffic on the fiber* 
going in tlie opposite direction is preserved In order for all traffic oil both fiber casts to 
he interrupted if is necessary far all four pump hsers to fail. 
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An extension upon Invention lb {sec Figure 3) includes the concept of recycling excess 
optical p*imp pow^r exiting, frnm the end of the castoound optical amplifiers ana using it 
pump the westbound optical unpttficis in the counter-prop a quints dirncijon. The same 
vviU hnlil true far ihe w^sLbouao amplifier* recycled pump power being vised 10 pump 
eastbound optica] -aznptifiers in tivs counrer'piopagating ilitccticn. This p^vidcs for ifcc 
additions* kvei of redundancy .such that ; .f any trnccpump lasers fail (here will still be 
sufficient punip power :o provide amplifier gain tor all four amplifiers. 
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